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(54) ELECTRIC HEATER 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an electric heater with a 
small fluctuation in characteristics caused by a temperature 
increase. 

SOLUTION: An air pit 1 3 is provided on a bottom part of a package 
10 that contains a micro sensor chip 9. Thus provided electric 
heater has a small fluctuation in characteristics caused by a 
temperature increase as a warmed air between a heater part and 
the package 10 is circulated with the open air through the air pit 
13 to prevent the temperature increase of the air inside the 
package 10. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] On a silicon substrate (1), the 1st electric insulation thin film layer (2) is formed. The 
heater section (3) is formed on this 1st electric insulation thin film layer (2). In the electric 
heater which comes to contain the micro sensor chip (9) which the silicon substrate (1) located 
in the lower part of this heater section (3) is removed, and has the cavernous section (8) in a 
package (10) The electric heater characterized by preparing an air hole (13) in the pars basilaris 
ossis occipitalis of a package (10) located in the lower part of said heater section (3). 
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* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electric heater which mounted in the 
package etc. the micro heater which applies a silicon processing technique, a thin film 
technology, etc., and is produced. 
[0002] 

[Description of the Prior Art] The electric heater by the conventional technique is explained 
with reference to drawing 2 and drawing 3 . In addition, drawing 2 is the decomposition 
perspective view of an electric heater. The explanatory view of the micro sensor chip which 
contains drawing 3 in the electric heater, and drawing 3 (a) are the schematic diagrams of the 
heater at which the top view of a micro sensor chip and drawing 3 (b) have the A-A sectional 
view of drawing 3 (a), and drawing 3 (c) has the polar zone and the heater section. 
[0003] The production procedure of the electric heater by the conventional technique is as 
follows. 

[0004] First, the production procedure of the micro sensor chip built in an electric heater is 
explained. 

[0005] ** As shown in drawing 3 , form the 1st electric insulation thin film layer 2 which 
consists of a monolayer which consists of Si02 film etc. with a spatter, a CVD method, etc., or 
two or more layers on a silicon substrate 1 at about 1.5-micrometer thickness. 
[0006] ** Form the heater section 3 and the 1st polar zone 4 which consist of platinum etc. by 
a spatter etc. on the 1 st electric insulation thin film layer 2. 

[0007] ** Form the 2nd electric insulation thin film layer 5 which consists of monolayers, such 
as Si02 film, or two or more layers with a spatter, a CVD method, etc. on the heater section 3 
at about 1 .5-micrometer thickness. 

[0008] ** Form the induction section 6 which consists of inductors, such as a gas inductor, a 
temperature inductor, and magneto induction matter, with a spatter, a CVD method, etc. after 
forming the 2nd polar zone 7 which consists of a conductive ingredient for measuring the 
electrical property (an impedance, capacitance, inductance) of an inductor by a spatter etc. on 
this 2nd electric insulation thin film layer 5. 

[0009] ** Remove the silicon substrate 1 of the lower part of the heater section 3 by etching of 
a potassium hydroxide (KOH) etc., and form the cavernous section 8. 

[0010] Thereby, the matter in connection with heat conduction becomes only the 1st electric 
insulation thin film layer 2, the 2nd electric insulation thin film layer 5, and the induction section 
6 around the heater section 3 except air, and the induction section 6 can be heated efficiently. 
In addition, the surrounding structure of this heater section 3 and the heater section 3 is made 
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also to configurations, such as the structure of cross linkage, cantilever structure, and 
diaphram structure. 

[001 1] Next, the production procedure of the electric heater using the micro sensor chip 
produced by **** is explained. 

[0012] ** As shown in drawing 2 , mount the micro sensor chip 9 in a package 10, and paste up. 
[0013] ** Carry out electrical connection for the 1st polar zone and 2nd polar zone of the micro 
sensor chip 9 to the terminal 1 1 of a package 10 by wirebonding etc. 

[0014] ** Put covering 12 on the package 10 with which the micro sensor chip 9 was built in, 
and make it fix to it. 

[0015] An electric heater is obtained according to the above process. Thus, since the heater 
section 3 and heater section 3 circumference can process it very small and can make heat 
capacity small, the obtained electric heater has the features that the temperature flattery 
nature of the induction section 6 accompanying change of ambient temperature is high. 
[0016] 

[Problem(s) to be Solved by the Invention] However, at the time of use, under the effect of the 
heat of the heater section 3, the temperature of the air in a package 10 rose gradually, and 
there was a fault of causing property fluctuation. 

[0017] Therefore, this invention solves this fault, is preventing the temperature rise of the air in 
a package 10, and aims at offering the electric heater which can make property fluctuation small. 
[0018] 

[Means for Solving the Problem] According to this invention, an air hole is prepared in the 
heater section and the lower part of the package which counters, and the electric heater which 
enabled it to radiate heat out of a package of the heat generated at a heater is obtained. 
[0019] that is, the 1st electric-insulation thin film layer forms this invention on a silicon 
substrate — having — this — in the electric heater which comes to contain in a package the 
micro sensor chip which the silicon substrate which the heater section is formed on the 1st 
electric insulation thin film layer, and is located in the lower part of this heater section is 
removed, and has the cavernous section, it is the electric heater which prepared the air hole in 
the pars basilaris ossis occipitalis of a package located in the lower part of said heater section. 
[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
with reference to a drawing. 

[0021] The decomposition perspective view of the electric heater of the gestalt of operation of 
this invention is shown in drawing 1 . In addition, since the structure and the production 
procedure of a micro sensor chip in this invention are the same as usual, detailed explanation is 
omitted. 

[0022] In drawing 1 , the micro sensor chip 9 produced in the same procedure as usual is 
contained by the package 10 which formed the air hole 13 in the lower part, it carries out 
wirebonding of the 1st polar zone and 2nd polar zone of the micro sensor chip 9 to the terminal 
1 1 of a package 10 as usual, and electrical connection is carried out. 
[0023] Next, covering 12 is put on a package 10 and it fixes to it. 

[0024] Thus, the electric heater of this invention obtained has the small property fluctuation by 
the temperature rise, in order that the air got warm between the heater section and a package 
10 at the package 10 by having formed the air hole 13 may circulate with the open air through 
an air hole 1 3 and may prevent the temperature rise of the air in a package 1 0. 
[0025] Moreover, if the package used by this invention is similarly used for sensors, such as a 
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gas sensor, a humidity sensor, a temperature sensor, and a flow sensor, a highly efficient sensor 

with small property fluctuation will be obtained. 

[0026] 

[Effect of the Invention] As mentioned above, as explained, according to this invention, the 
small electric heater of the property fluctuation by temperature is obtained. 



[Translation done.] 
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♦ NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The decomposition perspective view of the electric heater of the gestalt of 
operation of this invention. 

[Drawing 2] The decomposition perspective view of the conventional electric heater. 
[Drawing 3] The explanatory view of the micro sensor chip built in the electric heater. Drawing 
3 (a) is the top view of a micro sensor chip. Drawing 3 (b) is the A-A sectional view of drawing 
3 (a). Drawing 3 (c) is the schematic diagram of the heater which has the polar zone and the 
heater section. 
[Description of Notations] 

1 Silicon Substrate 

2 1st Electric Insulation Thin Film Layer 

3 Heater Section 

4 1 st Polar Zone 

5 2nd Electric Insulation Thin Film Layer 

6 Induction Section 

7 2nd Polar Zone 

8 Cavernous Section 

9 Micro Sensor Chip 

1 0 Package 

11 Terminal 

12 Covering 

13 Air Hole 
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DRAWINGS 



[Drawing 11 
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[Drawing 2] 
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[Drawing 3] 
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